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DESCRIPTION OF THE PUPA OF AEDES (OCHLEROTATUS)
GROSSBECKI DYAR AND KNAB (DIPTERA: CULICIDAE)

WiLLIAM E. BICKLEY? AND BRUCE A. HARRISON®

ABSTRACT. The pupa of Aedes grossbecki is described for the first time. Characters are
provided for separating Ae. grossbecki from Ae. canadensis and Ae. vexans, two species that
are commonly associated with Ae. grossbecki in ground pools in the spring.

INTRODUCTION

The pupal stage has been described for 54
(83%) of the 65 Aedes (Ochlerotatus) species
recognized in the United States and Canada
{Knight and Stone 1977, Knight 1978, Wood
et al. 1979, Darsie and Ward 1981, Ward
1984). Among those lacking a described pupal
stage is Ae. grossbecki Dyar and Knab. Al-
though infrequently collccted, this species is
fairly common in eastern North America.
Helson et al. (1978). Darsie and Ward (1981)
and Ward and Darsie (1982) report it from
20 states and one Canadian province, from
Ontario south to South Carolina and from
Wisconsin south to Texas. Dyar and Knab
(1906) based their description of Ae. gross-
becki on the larval stage. They stated that this
species was the Culex squamiger of Smith
(1904) (non Coquillett 1902). Grossbeck
(1906) described the adults of 4e. grossbecki
as Ac. syvlvicola. Additional descriptions of
adults, male genitalia. and larvae were pub-
lished by Ross (1947) and Carpenter and
LaCasse (1955). The egg was described by
Horsfall et al. (1970).

' The views of the authors do not purport to reflect the
position of the Department of the Army or the Depart-
ment of Defense (parad4-3). AR 360-5.

* Research Associate, Department of Entomology. Mu-
seum Support Center. Smithsonian Institution. Washing-
ton. DC 20560.

'Walter Reed Biosystematics Unit. Museum Support
Center. Smithsonian Institution. Washington. DC 20560
(address for reprints). Current address: National Research
Council. BOSTID. FO-2060. 2101 Constitution Ave..
N.W.. Washington. DC 20418.

In this paper we provide the first description
of the pupa. Terminology used is that rec-
ommended by Harbach and Knight (1980).
The specimens examined for this study (13.
1Pe, 2Le, 1P) bear the following label data:
Maryland, Prince George’s County, Fort
Washington, coll. no. BH 901, 28 Feb. 1990,
Bruce A. Harrison, ACC 1509, and are de-
posited in the National Museum of Natural
History. Smithsonian Institution, Washing-
ton. DC.

DESCRIPTION

Figure 1 provides the general shape and
position of the setae on the two available
pupal exuviae (BH 901-1. BH 901). Unless
otherwise indicated. the branching of setae 1s
from the base and the branches are approxi-
mately the same length. Cephalothorax: Seta
1-3-CT long, 4.11-CT double: 5.9-CT triple:
6-CT short,. triple: 7-CT triple. with branches
arising on basal 0.33: 8-CT with 4 branches:
10-CT with 8 branches: 12-CT triple. longer
than 10.11-CT. Trumpet: Pinna extremely
short. less than 0.05 length of meatus: ratio
10:3. Abdomen: Seta 0-11-VIII minute. single:
1-1 well developed. dendritic with approxi-
mately 50 terminal branches: 1-1I moderately
long with 5.6 branches: 1-11I moderately long
with 6 branches: 1-IV long. triple: 1-V missing
on both exuviae: 1-VL.VII long. single: 2-1
very short. double: 2-1I-VII very short. singlc:
3-1long. double: 3-1I short. bifid bevond 0.5():
3-111 moderately long with 4 branches: 3-1V
short with 6 branches: 3-V short with 4
branches: 3-VI.VII longer than 3-V. double:
4.1 and 4-111 very short with 6 branches: 4-11
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very short, triple: 4-1V short, tniple; 4-V short
with 4 branches: 4-VI moderately long with 4
branches: 4-VII.VIII long, double: 5-1 very
short. double: 5-I moderately long with 4
branches: S-1II moderately long with $§
branches; 5-IV-VI very long, double: 5-VII
very long, single: 6-1 long, single, longer than
7-1. 6-11-VI moderately long, double: 6-VII
very short with 6 branches; 7-1,11 moderately
long, trifid with branching on basal 0.33: 7-
111 very short. triple: 7-IV verv short. double:
7-V very short with 6 branches; 7-VI.VII long,
single: 8-II1 very short with 4 branches; 8-
IV.V very short. triple: 8-VI short. double; 8-
VII short, triple: 9-1-V1 very short, single, on
dorsolateral margin; 9-VII moderately long,
double, on dorsolateral margin; 9-VIII mod-
erately long with 8 aciculate branches, on
ventral surface of segment; 10-1II moderately
long, triple; 10-1V moderately long, double:
10-V. VI long, single: 10-VII moderately long,
single; 11-1I-VI very short, single; 14-11I-VII
minute, single, on midline at anterior margin;
14-VIII minute. single. lateral to midline.
Paddle: Refractile outer margin extending
from base to approximately 0.60; edge hyaline
distal to refractile margin, with minute sub-
lateral spicules: hyaline margin and minute
sublateral spicules also present on apical 0.40
of inner margin: mid-rib straight: apex faintly
acute with minute spicules present; index 3:2:
seta 1-P moderately iong, single.

DISCUSSION

Specimens studied were collected as larvae
in a temporary woodland pool about 7.5 ¢cm
deep and stained by submerged leaves of red
maple (Acer rubrum L.) and sweetgum (Li-
quidambar styraciflua L.). Larvae of Ae. can-
adensis (Theobald) and a species of Mochlo-
nyx (Chaoboridae) were collected at the same
time. Aedes grossbecki larvae have been re-
ported previously in association with Ae. can-

adensis (Wirth 1947, Siverly 1972). Aedes
vexans (Meigen) larvae have also been col-
lected with Ae. grossbecki (Wirth 1947).

Aedes grossbecki is a univoltine mosquito
whose larvae hatch in the first warm periods
of late winter and early spring. At these times
this mosquito can be quite common: how-
ever, it is infrequently collected because most
mosquito surveillance programs do not begin
until later in the spring. Larvae of this mos-
quito usually appear simultancously with lar-
vae of Ae. canadensis. and can be overlooked
because they are usually outnumbered. Aedes
vexans usually appears later, and the associa-
tion of Ae. vexans with Ae. grossbecki re-
ported by Wirth (1947) must have occurred
near the end of the Ae. grossbecki presence.
Since these three species may be found to-
gether, we are providing a key to separate the
pupae.

1. Seta 3-1 not more than twice as long as
2-I; 3-11] single: trumpet clearly wider at
opening than at midpoint . . . . . .. vexans

- Seta 3-1 more than twice as long »s 2-1.

3-111 with at least 2 branches: trumpet
opening approximately equal in width
or only slightly greater in width than at
midpoint ... .. ... ... ... .. . .. 2

. Seta 1-VI single: 3-IV with 6 branches:

3-Vildouble ... ... ... .. ... grossbecki

- Seta 1-VI with at least 2 branches: 3-1V
usually with fewer than 6 branches: 3-

19

Vil with more than 2 branches
......................... canadensis
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Fig. 1. Pupa of Aedes (Ochlerotatus) grossbecki. with enlargements of the trumpet to show the relationship between
the width of the opening and the trumpet at midlength. and the paddle to show the hvaline outer edge on the distal

half.
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